SUMMARY A short review of two chambered left ventricle is given, and this rare condition is briefly compared and contrasted with the more common condition involving the right ventricle. Three cases are described, each of which presents a new variety of subdivision of the left ventricle; in two of these the condition was first shown by angiocardiography. The first case had left heart hypoplasia with dysplastic stenosis of the mitral and aortic valves and severe endocardial fibroelastosis of the main left ventricular cavity. The second case also showed dysplasia of the left sided valves with pronounced endocardial fibroelastosis, and in addition there was a congenital malformation of the left lung. The third case showed a bizarre ventricular subdivision without other congenital malformations.
SUMMARY A short review of two chambered left ventricle is given, and this rare condition is briefly compared and contrasted with the more common condition involving the right ventricle. Three cases are described, each of which presents a new variety of subdivision of the left ventricle; in two of these the condition was first shown by angiocardiography. The first case had left heart hypoplasia with dysplastic stenosis of the mitral and aortic valves and severe endocardial fibroelastosis of the main left ventricular cavity. The second case also showed dysplasia of the left sided valves with pronounced endocardial fibroelastosis, and in addition there was a congenital malformation of the left lung. The third case showed a bizarre ventricular subdivision without other congenital malformations.
The role of the intertrabecular myocardial sinusoids in the pathogenesis of some types of two chambered ventricle is discussed and this is considered to have been of significance in the first two cases. The third case possibly represented an intramyocardial aneurysm of obscure aetiology.
Subdivision of the left ventricular cavity is a rare cardiac anomaly; various types have been described and tentative classifications have been proposed. ' 2 Distinction has been made between congenital ventricular aneurysms and diverticula. Aneurysms caused by congenital myocardial weakness have been separated from those caused by myocardial damage; diverticula have been subdivided according to whether they are muscular or fibrous, apical or basal, calcified or uncalcified.
Previously reported cases appear to fall into one of four types which are illustrated diagrammatically in Fig. 1 Once contrast medium passed through the mitral valve into the left ventricle it defined a smooth walled, non-contractile chamber, and contrast medium subsequently entered a small functioning left ventricular chamber through multiple orifices between the smooth walled chamber and the left ventricle proper (Fig. 2) . The right ventricle was normal; the pulmonary venous return was normal. The heart was surgically explored under bypass to exclude cor triatriatum or congenital mitral stenosis. There was found to be a persistent ductus arteriosus, aortic hypoplasia, and left ventricular endocardial fibroelastosis. No radical corrective procedures were feasible and the child did not survive surgery.
Necropsy showed no lesions apart from the cardiac abnormalities. The heart was small and globular, the apex was to the left, and there was normal situs solitus morphology of the chambers with atrioventricular and ventriculoarterial concordance. The systemic and pulmonary veins were normal. The right side of the heart was normal apart from moderate hypertrophy of the ventricle which had a bulging septum and a 7 mm thick free wall. The foramen ovale had been sutured and a widely patent 5 mm diameter ductus arteriosus had been ligated. The main left atrial cavity was rather small, approximately 15 mm diameter and the appendix was disproportionately enlarged, 25 x 12 x 8 mm. The left atrioventricular valve was a miniature, hypoplastic but persistent structure with tiny chordae tendineae and no true papillary muscles.
The left ventricle consisted of two portions. The proximal or basal portion was a small cavity, 10 mm long by 7 mm diameter, lined by a pearly white dense zone of endocardial fibroelastosis, 2 mm thick, which was smooth apart from scattered minute pits up to 1 mm diameter. This cavity communicated with the left atrium and with the normally situated aorta. The outer muscular portion of the wall was 7 mm thick but was incomplete because of surgical and post-mortem examinations. The distal or apical half of the ventricle was composed of an apparently solid mass of muscle approximately 17 mm long, 20 mm wide, and 15 mm thick. On close examination, however, this was found to contain embedded in the anterior aspect, a cleft which was up to 10 mm wide, but not more than 2 mm deep in the fixed state. Part of this cavity was missing but it appeared to have been of crescentic form on the anterior aspect of the ventricle, concave upwards, and with the anterior extremity approaching the upper-mid portion of the anterior wall of the left ventricle. No definite inlet or outlet was found and it was presumed that there had been a to-and-fro connection with the upper or proximal portion of the left ventricular cavity through one or more myocardial sinusoids via the endocardial pits ( Fig. 1 and 4A ). The aortic valve was hypoplastic and dysplastic comprising three irregular nodular and rigid fragments with a narrowed orifice 2.5 mm in diameter. The ascending aorta was 4 mm in diameter, and there was slight preductal aortic isthmus stenosis to 2 mm. CASE 2 FEMALE CAUCASIAN (age 3 months) This was the second child of a 37-year-old thyrotoxic mother; there was no relevant family history. There was some neonatal polycythaemia (haematocrit 68%), prolonged jaundice, and slow feeding. At 1 month there was poor feeding and low weight gain associated with tachypnoea. A pansystolic cardiac murmur was heard at the lower left sternal edge. Chest x-ray film at that time showed a globular heart but without increased pulmonary vascularity. The electrocardiogram showed right axis deviation. The clinical condition improved on digitalis. When 3 months old she developed a severe chest infection and required artificial ventilation and it was felt necessary to assess the cardiac condition in more detail. Cardiac catheterisation showed poor function of both ventricles, and angiocardiography showed a large persistent ductus arteriosus with a right-to-left shunt and a bizarre appearance of the left ventricle; the apical portion was functioning and distended while the basal portion showed a grossly thickened but non-functioning myocardium (Fig. 3) . The child died on the evening after the investigation while still on the ventilator.
Necropsy showed abnormalities of the cardiorespiratory organs only. The lungs showed severe congenital emphysema of the left lower lobe and collapse, oedema, and congestion of the other lobes. The heart was broad, the apex was normally directed to the left, and the general configuration was that of normal situs solitus morphology with atrioventricular and ventriculoarterial concordance. The systemic and pulmonary veins were normal. The right side of the heart was normal, the atrial septum was closed, and the right ventricular wall was 6 mm thick. The left atrium was of normal size and the endocardium was smoothly thickened, white, and opaque. The mitral valve was small and the chordae tendineae were short and were inserted directly into the ventricular wall in the absence of true papillary muscles.
The left ventricle was remarkable; the wall was thickened and the cavity was subdivided into two portions. In the fixed specimen the upper or basal portion was the larger, 13 mm long and 10 mm diameter, and the hypertrophied free muscular wall was 12 mm thick. This portion was lined by a smooth thickened pearly white endocardium with some small pits; the appearances were typically those of endocardial fibroelastosis and it was obvious that this would have prohibited any expansion or contraction. In the posterior wall there were prominent enlarged branching sinusoids lined by thickened endocardium (Fig. 1) . This non-functional proximal portion of the ventricular cavity received the inlet flow from the left atrium and opened into the normally situated aorta. The lower distal or apical portion of the cavity was 8 mm in diameter and the wall was 5 mm thick. The endocardial lining was only slightly thickened, but presented a very corrugated appearance and this had clearly permitted functional expansion and contraction. The two portions of the left ventricle were separated by a moderately constricting "waist" 5 mm in diameter (Fig. 4B) . The aortic orifice was adequate; the aortic valve was bicuspid and slightly thickened and irregular.
The ductus arteriosus was patent (lumen 2.5 to 4 mm diameter) and there was slight preductal aortic isthmus stenosis. CASE 
FEMALE CAUCASIAN
(age 2 hours) This child of a healthy 27-year-old mother was delivered by caesarian section because of hydramnios. Prenatal ultrasound scanning had shown gross enlargement of the fetal heart. On delivery she was grossly hydropic and 220 ml fluid was removed from the abdominal cavity. She was artificially ventilated and given digitalis and diuretics but she died shortly after birth. Investigations showed haemoglobin 13.1 g/100 ml, blood leucocytes 14 000 per mm3, normal serum urea and electrolytes, serum calcium 2.66 mg/100 ml, and gross hypoproteinaemia (total protein 21 g/l, serum albumen 13 g/l). Chromosome analysis, rubella, herpes, and cytomegalovirus titres and amino acid chromatography were all normal.
Necropsy showed generalised oedema, but the only anatomical abnormality was found in the heart which was grossly enlarged, globular, and of almost cystic appearance, 50 x 35 x 40 mm diameter. The systemic and pulmonary veins were normal; the atria were of normal situs solitus morphology and communicated through a 5 mm diameter patent foramen ovale. The atrioventricular valves were normal and there was atrioventricular concordance.
The right ventricle was of normal morphology and opened into a normally situated, but slightly dilated pulmonary artery, 7 mm in diameter.
The left ventricle was bizarre and was almost completely divided into two portions, which were side by side. The medial compartment was the smaller and was adjacent to the normal interventricular septum; it received the inlet flow from the left atrium via the mitral valve and opened into the normally situated aorta and therefore corresponded to the main left ventricular cavity. The larger lateral compartment included most of the free lateral wall of the ventricle and the apex and appeared to be an almost aneurysmal sac 30 mm in diameter. The wall of the left ventricle was up to 8 mm thick but in most of the lateral portion it was considerably attenuated and in the apical region it was of paper-thinness. The two portions of the left ventricular cavity communicated through two openings, each 5 mm in diameter, one at the base posteriorly behind a distorted flattened papillary muscle and the other at the apex. The muscular pseudo-septum between these two components of the left ventricle was continuous with the muscle of the free wall and it included the lateral papillary muscle; the medial papillary muscle was not defined. The lateral cavity had no direct communication with the atrium or with any vessles and appeared to be an aneurysmal diverticulum ( Fig. 1  and 4C and D) . The ascending aorta was 5 mm in diameter, the valve was normal, and the coronary arteries, though narrow, had normal origins and distribution. There was a 4 mm diameter patent ductus arteriosus with a moderate preductal stenosis of the aortic isthmus to 2 mm in diameter. The aortic arch and its branches were otherwise normal. The endocardium was not thickened.
Sections of the left ventricular wall showed slight pericardial thickening with normal coronary arteries and veins and no evidence of inflammatory infiltration. The myocardium showed some atrophy of the muscle fibres with some separation and patchy replacement fibrosis. There were small areas of micro-nodular fibrosis, mainly in the inner zone, but separated from the endocardium by a narrow band of normal muscle and devoid of any changes suggestive of past or present inflammation. The thinned-out apical area showed a slightly thickened visceral pericardium, a narrow layer of small myocardial fibres, and a normal endocardium. There were very occasional minute areas of dystrophic calcification.
Discussion
Subdivision of the left ventricle is a rare condition compared with subdivision of the right ventricle; this is probably because the right ventricle is normally partially divided into inlet and outlet portions by the muscular ridge of the crista supraventricularis and the trabecula septomarginalis. Abnormalities of the various muscle bands in this region are the most frequent cause of two chambered right ventricle,1620 but some cases of similar type to those of subdivided left ventricle have been described and have been referred to. 4 5 7 1415 Confusion may arise when the angiocardiographic findings of a two chambered right ventricle simulate a two chambered left ventricle; two such cases have been described by Beitzke and his colleagues,2' in cases with double outlet right ventricle, subdivided by a muscular band and associated with ventricular septal defects; the openings between the two portions of the right ventricle were small and there was free communication between the distal portion of the right ventricle and the left ventricle through the septal defect, which accounted for the spurious appearances.
Of the three new cases described the first two were both associated with endocardial fibroelastosis which rendered the main left ventricular chamber noncontractile, and in both cases the functioning portion of the left ventricle appeared to have been derived from expansion of the intratrabecular myocardial sinusoids though in neither case was there any apparent communication of these sinusoids with the coronary arteries. It is possible that the sinusoidal dilatation was adaptive or compensatory to the rigidity of the main left ventricular chamber; this appears to have been a major causative mechanism in case 1, but it was apparent in case 2 that the sinusoids themselves were abnormal and were clearly seen to be grossly enlarged and were involved in the endocardial fibroelastosis even within the wall of the proximal portion of the left ventricle (Fig. 4) . Abnormality of the myocardial intratrabecular sinusoids has been described in association with left ventricular endocardial fibroelastosis in cases of congenital aortic stenosis.14 22 Septal sinusoid enlargement and Two chambered left venticle communication with the right ventricular cavity has been described in two cases of congenital tricuspid atresia with absence of the pulmonary valve23; these were not associated with endocardial fibroelastosis and are similar to the case described by Quero Jimenez et al.'5 and referred to above, in which the degree of sinusoid enlargement was such that it was regarded as an additional (right) ventricle.
In all of these reported cases the sinusoid enlargement was associated with ventricular outflow obstruction and in the left sided cases endocardial fibroelastosis was a constant additional feature. In case 2, however, there was no significant aortic stenosis though the valve was bicuspid and deformed. It is therefore considered probable that a primary maldevelopment of the myocardial intratrabecular sinusoids is the primary underlying anomaly in some varieties of two chambered ventricle and that haemodynamic factors may be contributory in some cases.
Case 3 presented an entirely different situation; the presence of "lateral" myocardial wall on both sides of the lateral compartment of the left ventricle, with atrophic, fibrotic, and calcific changes in the apical region, indicate that this is an aneurysmal cavity not of the lateral wall, but within the lateral wall. There was no histological evidence of involvement of the intratrabecular sinusoids, and the aetiology of the condition remains obscure.
